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Studies of Project Maaagement 
and 2hmgeumt system3 

The studies  incorporated in the project: management teseerch 
series are supported by 8 grant frm the lUatiorrel Aeroarautks and 
S p e e  Admdnistration to Syracuse Oniversity. They are prepared 
by professors and graduate students from the follaorirrg fields: 
business admblgtratiar, en&keeriag, p o l i t i c a l  sciemce, apd so- 
ciology. The studfes are related to am iwestigatfaa of project 
mmagammt and mxnagePlerrt systems aasociated w i t h  the Apolto pro- 
grm- 

)i 
1. 

2. 

3. 

4. 

5. 

The series incltdee five types of documeatst 

w d a  D m  s which ue developed as Lnterim reports of colrcepts 
msociated with project -t .nd management systems, 'hese 
papers are exploratory in ruture d ~enm as a focus for d f s c w -  
sfaa end are subject to further refi-t aa the resear& pro- 
grm progresses. 

Occcrshmal pepem vhlcb ure developed i n  areaa not direct ly  te- 
hted to projeer -t red saupau?nt systems but vhich 
cover topics olE inturatt to the investigators vbich are gsaer- 
ated through participation in  the research project. 

R e a a r t s  which are uapubli8bed docusrsnts submitted t o  NASA and 
other interested partiae uhkh represent the final resu l t s  ia 
part9cular areas of bquirpin the research project. 

aod dissermtium which are tfro mrpubli&ed r d t s  of 
the research efforta of graduate stud~tc l  usaciated wlth the 
project erzd vhicb represeat t b  n i t j a g  r e q a i ~ t s  of their 
w- prOgt.aa. 

Publication8 which rue mticles, b e ,  pad ammographs published 
by professional. jourarrls, coaperkal publishers, or the univer- 
s i t y .  



This repme dries the wganieotSonal structure and relations 

t o  the fatal organization of the Apollo Pr-am hardware research and 

develap~e~r projects, It employs B refined model of m e t r i x  theory 

to relate the workings of the project groups t o  selected character- 

istics of their personnel and theit tasks. This, in turn, is used 

t o  relate the project organisation t o  a general theory of orgsnfea- 

tion. The study part€cularPy focuses on the relations between the 

project glcasps and ths rest of the H&SA or&zation. The data for 

thc study was gathered tn interview6 w i t h  preject manegers, cubsgs- 

teats managers and related persame1 ut MSC msd 2 W C  arsd Apollo Re 

graa and 0 t h ~  lBclsB personnel at  Eeadqusrters. 

Part I discusses organization, theory and project anrrzag-mt 

theory and presents the refbed model of the matrix approsch t o  

orgaaizat%ons. Succeedi* paeats in thfs aeries w i l l  discuss the 

qpl1tca;tiar of thfs opodel to Apollo project mxmgement. 



Large, coolplex organizations play an inereasfngly imjjortant: role 

i n  podern society. Large orgrnieatioas v i r tua l ly  dominate many important 

sectors of the American economy, Already, caoplex corporations are  being 

joined into more complex coagfamerates and are d a g  across national 

b d r i e s .  

for decades, yet many probleau, on the pol i t ica l  agenda call for  increasfng, 

not decreasing, governrental effort. 

enterpr ise  in a "partnership" with government to tackle soam of these 

problem conjure v5sions of even greater orpuizatioaal complexities. 

?loden man is employed by a large, caaplex orgarrimtion, spends h i s  money 

t o  buy the products of similar large, copplcx organftations, lives in 

c i t fea ,  s t a t e s  and a nation governed or administered by such large, c- 

p l a r  organiwthms, bas been educated, for the maat part, by schools 

which are also large and complex, and, in general, finds h i s  life defined 

by such organizations. 

Large gave-ntal bureclucracier have been inveigked against 

Suggestions for involving private 

There have been 8 number of approaches t o  the construction and 

explanation of organizations. 

bureaucratic theory, Pt bas b c c m  80 imbedded In the thinking of peo- 

p l e  about orgeaiuticmo tha t  bureaucracy ha8 becow a perjorative syno- 

nym for  8 large, tnefficitat, and usually governmental, organization. 

organizations have become amre campzex, they tend to diverge f r a n t h e  

bureaucratic d e l .  Though ocher way6 of describing the organization 

may be more informative, it is still formally atructured bureaucratically, 

The first aud foremast of these i s  the 

As 
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As this developPaent advances, 8- exceptions to the bureaucratic 

structure moy be recognized 8s such. 

ognized as an exceptional fora of organization, 

basis for the orgmioetion of more and more endeavors. As a w r y  of or- 

guaiztlng and as an euplunatfon, project management is generally considered 

as a 8pecial case, 

pl icable  t o  project umnqeaent, Bothing learned from project experience 

can be applied to any other tlrpe of organization. 

Project management is gexerally rec- 

It fs being used as the 

Noreal or standard operating procedures are not ap- 

This study takes a mch different  point of VLew. It seeks to 

underst.nd project management us one form ewrng several for structuring 

the diverse task8 of a complex organiretion. 

change of applications and ideas between tradltional end project oriented 

o r m h t i o n s  both %n theory and practice. 

It seeks to open an tnter- 

The first two sections present the theoretical viewpoint of this 

vorkS which is based 011 u form of matrix theory. Succeeding sections seek 

to delineate the otructure of project management groups, their differences 

8md sinihrities to other forPrr of arganiution, their relationships to 

other orgarrizational ~ ~ o Q Q - .  The f i n d  mettons illustrate hou a new 

apprarrh to  cagaaization car? sxplaio both fsoplr of organization and the lr  

ioterrelutianrihips. 
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Bureaucr8cp 

Oae of the most pervaaiw explamatiarr of formal organization 

.dl orgralsution behavlar i 8  the bureaucratic idea l  type developed by Max 

Weber md othera.' 

umlatiorr of 8 general theory of orga t iu t lon ,  such aa those of Pkrbert 

S i w w  and Taleott  Parsons,* they oloc ma& t o  Weber's semtnal contribu- 

tions. 

dents o f  organization and are treated by n n y  a ~ t h o r a . ~  Here It is nec- 

ereary t o  give only the broadest characterization of Weber's thought. 

Though there have been other approaches to  the for- 

The principal  outllnea of Weber's ideal type are familiar t o  s tu-  

4 

Weber s k r t e d  by ldeutifying three types of authority: chrls- 

matic; t radi t ional ;  and legal. Ilr felt that there was a general tendency 

'Max Weber, The Thears of Socir l  UDd Econoadc Ommnitsleion,A,W, 
Hebderroa and Palcot t  h r r a u  (trmu,) ad Talcott Parsoas (ed.), Glencoc, 
f l l l a o l s :  
and ed8.1, Ra I(.x Weber8 1S488rr la Soci olola , Bcw York: Oxford Ilniver- 
rity Preas, 1946. 

Rae ?ress, 1947 .ad E.E. Wrtb and C. Wright M i l l 8  (trans. 

hrbart A. siroa, t or (2nd Ed.), New York: 

Modem Societler,  Glencoo ,  fllbtdor boa ?rem, 1960, For discrualon 
of tbe o u l o w  approach- to o r ~ ~ t l c m o ,  see Adtat Htzioae, Modern 
Ornar&ut%ons, & g l d  miffs, Hew Jet8crp: 
d Dwight Waldo, Tbe S t d y  of ?ublic k i t ~ l o t r a t l a r ,  Garden Clty, liav 

*atllur w y ,  1957, -tare pnd Process tn 

h.srrt&ce-Bsll, bc. ,  1964 

J8r-Z DOUbbd87, Into L9SSo 

3Ss(r Reinhard Bedix, Xax Weber, Garden C i t y ,  Hew York: Dou- 
bleday, laco, 1960, .o uell 88 tho pravlloru c i t8 t ionr .  

4The f o l l d n g  dlrcos8ion I s  l r rgp ly  ulrra from Peter Ne Bl8u 
ud W. Richard Scott, Formal Ornrnfzation: A C a m  rative Amroach, San 
Frarci8co: Chandler Publlahlng C a p m y ,  1962, p. 30ff, and Victor A. 
Thaqson, Modera Orjmnizatioo, &u York: Alfred A, Iaopf, 1965, p. 1Off. 





Figure 1.1 An or$anizatfar chart typical of 8 bureaucratically struc- 
tured Or8&Z8tfim. 
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and epecialieatfon, i.e., that the admtulstrative orgoafmtional super- 

ordinate is 8180 superior technically t o  h i s  subordinates. 

While the Weber- ideal type has been subjected t o  a good deal  

of criticism as vel1 as smplificatlm and modification, Pt re tains  a 

strong hold OD students, and, even more, the ''practitioners" of o r m i -  

tation, 

model I s  the concept of hierarchy. 

Doubtless the most persistent of tbe elements of the  Weberian 

It continues in the work of later 
1 

theoris ts  such a8 S h m  and Parsono, Of cmr8eJ t h i s  is largely due to  

the fact that organizations are, furmally a t  least, arranged hierarchi- 

ca l ly-  But the caveat poiate out another reason for  the persistence. 

Both stdents aad actors are t o  some degree conditioned t o  see the 

hferarchy in organieatfmal arrangements. 

ganization has irrvalidoted the fo-1 hierarchy, the official explana- 

t ion  of hart the organization is arranged I s  h i e r r r c h i ~ a l , ~  And ra re ly  

Even jhen the informal or- 

'Xt %8 Interest ing t o  note that, in light of Weber's iaseumpt&an 
of a movement toward r a t i ana l i t y  and bureaucracy as the u l t b a t e  develop- 
ment, the hierarchical concept seema to  be a hong-ooer from the trrditiar- 
a1 types of organization as in fermd.l.lsa. If, as Carl J. Friedrich sug- 
watr (in "Some Obserwaftoar oa 'Ekb.lr'8 U p i r  of Bureaucracy", "Robert 
X. Hertcm, et. al., ed.., , Glencoe, Xllinois: Tbe 
Rea Press, 1952). Weber'# char urerwcracy uas not ideal- 
LM, but based tm impressrims of e89 Ppusaian bureaucracy, it is -7 
to trace the h i e r a r c h i d  concept of feudaliea through the Junker class, 
ctc. Of course, the monocratic CaBDCept, the concaoitant of hierarchy, 
cau be traced to aucient tirees, See MatthBv, Chapter 6, Verse 24. 

'See Eerbert 6. Wilcax, "The Culture Trait of Hierarchy in Hido 
d l e  C l a s s  Children", Publtc Addlr is t ra t fm Review, Vol .  -1, No. 3, 
Wy/Jm#, 1968), pp. 222-235 and h i s  n8lerarchy, Euman Mature, and the 
Porticipatiwe Panacea," Public Administrative M e V ,  Pot. a(R, No, 1, 
(Janaary/February, 1969), pp. 53-63. 
Snithburg and Victor A. Thompson point out that contemporary society 
providea ''prB.leLltry" t ra ining in hSerarcbica1 procedures and the l eg i t l -  
-cy of hierarchical authority, but that this  has becoPle Lncreasingly 

* 

Herbert A. S h ,  DoMld W. 

diluted by counter pressures.. (Simon, SDdthburg and Thompsan, Pubxfc 
Admlnl8tratian, Sew York: Alfred A, fiopf, 1950, pp. 192-200.)- 
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do par t ic lprs t s  view t h i s  informal relatimahip as campenmting for  the 

iardequaciea of the forP.1 arrangements. 

Nevertheless the hierarchical character of bureaucracy has of- 

ten c m  under attack 8s.beiag dehummlzlng and indeed 68 8 mi.8LeadSrrg 

concept, Aa W i l l i a m  E, Read a v s t s ,  the hierarchical concept holds 

tha t  tbe Important businera of aa o r m i m t f o n  l a  conducted along the 

vert-1 lines of the hierarchy, white i n  pract ice  thie bueiaess is 

tr-ted acrous h o r i r m t a l  linea? While Read mea same c#.renese of 

this s h i f t  11048 orgmaiwthm, he crlls for 8 **reapptatsal of our tra- 

d i t i a u l  methods of ach ia ing  argmtiutimal Wsrren Bennia pre- 

dicta the death of burcr.rrctacy .Id 8ttr4,buttw its ult-te demise to 

a 

G. lteaoir, 7 t m  p..th of B o t u u e r r y , ~  i n  c1.i.od 
M d  Uqg, OD. C i t . ,  p o  12. 

ally the cue that maxhqpm8 
havlor, w u l d  cliw t o  the burrsuer8tic ratiou8le u n t i l  an rdequate 81- 
terailtive u u  offered, Thia, too, m i & t  erplaSn thm pemB%8tenCe of 
bureaucratic cmcepta, if .uceeaUng concept. -re useful for the study 
or armiutiaru bat gam no directions to  the practitiolwtr. Then or- 
ganiutlaas cootinuad t o  be caaatrueted atmg burceurer8tic lhes even 
though other coPcepte explained theat actton8 - perhaps even better thur 
t he  one48 013 vbich they vera b u d ,  

%:le it m y  have thir ef fec t ,  it d d  s e a  t o  be more gener- 
a rrtianal expl.arrtioo for t h e i r  be- 
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The Prefect or Watrix Sodetl 

One area which is moving tway from a stticely bureaucratic 

structure is the aerospace irrchrotry. 

ideatiffel, are particularly strong i n  this f i e ld .  

true of caaplex and rapidly sing technology. 

assumed totally new versions of organization that combine some elements 

Sare of the factors which I)ennis 

This f a  especially 

Whole ccvrporaeima have 

of bureaucracy v f t h  8mne very non-bureaucratic arrangements. 

organizational departure is vufoooly called project organization, 

The b a s k  

profect-overlay organization, mtrh organfiation and matrix overlay 

organization. Aa John F. He8 deacribea it: 

"A matrix type of organlasation %a bui l t  around 
specific project.. A manager i r  given the 

for the coqletioa of t b  project in accord- 
ance w i t h  the the, cost, quality and quantity 
prarfsfanr, ia the project emtract. The 1- 
ormizatiam develops 
leaves the pxwiew line functions in a m p -  
port relrati-lp to the projoct line organ- 
isrrtfon. " 

authority, rerpolufiility ard o c c ~ * i l i t y  

fra the project and 

As George A. StePaer d WSlliar C. Rym point out, types of 

project organization vazy enoxnunuly fraa one mother, but they i d e n t i f y  

three gonerd categorlar: 

pro3-t pat8onnel are sctdoiutretltnly urigaed to  tho project, and 

which ia a i d f a  to a aes dipisloa; t b  "matrix" type project organiza- 

tion* in which the perrPamel vori~Ing on the project u e  administratively 

tin "pure" projmct orgarrization, In which the 

'John F. Wee, %trfx  Organizatfar" in CleLaad and King. 
OR* cit., pp. 24-25. 

c 



in the fuucttarul diwisioxm; d the ninfluence" type project organiza- 

tion i n  which the project manager acts i n  advisory capacity to general 

--e.' It is the wtntr type of project organization that poses 

 the^ most interestfng problem for students of organlation since th is  

form departs most rsdlcallp from the nore usual structures of organlam- 

titme 

project argmi tat ion e 

Figure 1.2 gives an orgunisation chut t y p k a l  of a matrix type 

John S. B-trm, Stainer md Ryan and &add I. C l e l a d  

and Willam 8. K h g  have all given dwcriptloos of project Maagesent 

Org.oirrrt%Wa There la  a a t r w  pr-riptiwe tendency i n  these des- 

criptlcms, though they are p.rtWljr bud an observations of actual 

practice. That is, f n r k d  of dwcrlbiarp hou project manageanent i s  

2 

'George A. Stoiwr and U t l l h m  Ge Ryan,  Industrial Roiect llm- 
amment, locv York: The Ihdlsllm C a p m y ,  1968, pp. 8-9. 

nols: 
td  I. Cleland a d  W i l l i e  11, King, Ssetew dnrlysio and Proiect ?base- - oont, Bap York: IlCGr.p-Hil1 Bode Coppauy, 1968. 

*fan stamley Bmmgaztaer, holect  lb~raolren t, E-od, Illi- 
Richard Do frain, Iac,, 1963: Stetwcr and Ryan, op. cit .;  and Dao- 



I 

I 

Per8mIml Finaace 

I 
I 

I- hoject A 

--- 
I 1 ?rojcctB 
I 

h r o j . c t C  --to- 

LLM Authority --------- Project Autharity 

PQure 1.2 Aa o r g u h a t i m  chart typical of a matrix type project 
orgaaiuttm. 
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". .a general arnageaant actfvity encaoparsing 
planuiag, control, oupervlrion, and the- eagin- 
cering or manufacturing involved in p t o d u c i q  
the ead item. It fs S L a d b P  to functional 
PlanagePent md administration in  that it is 
basically getting wrk dare through people, 
w i t h  a l l  that impliea regard- objectives,  
incentive8 8nd CaQuunicatigLU. It d i f f ers  
from general administration, hwever, in wape 
ubi& hatn a fsr-roachiag affect. Tkc, proj- 
ect umnrger hu v u y  spetcffic objectiwer 
vhich, vhm .chi&, pIuI the cad of his f w -  
tion. He umally bas no lime authority aver 
the 0 r ~ t a t A o n a  prodrrciryl the items which 
he must deliver. Tbe Lnceutives which he 
can offer are therefore quite different from 
those available to the general dmtnistrator. 
Commmlcatiama m w t  bat wry clear, p r q t  
and coapnhatsiva, a d  frequently cut across 
iatercaqauy .ad iatrrrcaqpm19 liner and 
involve hn, or more govmtmnt agencies. ZY 

m a r t n e r  also d..crib.r project managemeat ia a more con- 

cbe  fomalatfao. 

"?reject -t cautrta of the actioos In- 
void in prodoci- project  &liverable end iteas 
on t ime, d t h i n  tbe contemplated cost ,  w i t h  the 
required r e l h b i l i t y  and perfommace, at a prof- 
it t o  the conbraetor. The purpose of project 
managameat la to insure achievement of tbese ob- 
jecti\ter; throug$ tbe f t lrrct iaul  otganisaticm 
8nd over th lr  ~p.ei . l%zd ~nt8rcrotr. fba proj- 
ect mmager'a r018 burteaitp i o  me of p1.nni.p. 
c o n u o l l i ~  mi rac1nrr;taq project team," 

'Lllllaprrtner i d a t t f h  tb ptoblm arus of wwt concern to the 

project -mer ae ptojact p l a ,  project control, detnloping the proj- 



. Rallgcmrtnes's deacripticm of p r o j e t  mmg.rmrat can be reduced 

to five major chataCterSatic0. Project management entails: 

1 

'Ibid - 9  pp. 11-12. 

Brurmgartner, OD. cit . ,  pp. 9-11. 

3-., p, 75. 

4Xbid., pp. 75-76. 
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B. productjtm of an "end item" 

C. l i m i t e d  Pnd specific objectives i n  term of t h e ,  

coet snd performance 

D. l i t t l e  or no line authority 

E. an emplwais on planning, control and motlvatione 

Steiner rrpd RyanBs identification of three basic types of proj- 

ect nrerYgement has been referred t o  &we. They ident i fy  project manage- 

ment by the mujor churacterlatics of the project: "production of an fden- 

tifiable end it-; participation in the project by organlrratiaaa outside 

the project atauger's d i rec t  l ine tcartrol; the complex involveamat of 

many people, procemses, and akflllr; the praseace of inportant technical 

ucer ta i r r t ies ;  ami tie ext.t.llrcr of a fired te-1 data."' 

were found t o  u i a t  ra ther  uaifaraly a m a g  successful project  riruagers 

who had more than the  usual r~arat  of authority delegated from Govern- 

'Sbeiner m d  Rym, s, c i t , ,  *.. 18-19. It nost be noted here 
t h a t  true t o  their title, Strtaar md Byam are cawr+md wit!! Lathtrfal 
projec t  managera and specifiwlXj discrate the applicatioa of the "mam- 
gerf.1 model" they developed to govermat or cwtuaer  project officer.  
H m r a  ths "xxlel'" stater LID part ,  "the rise  of the cuatawr'a off ice  
sharld be held small, or relatioaships between the cwtmer ' a  progrom of- 
f t c e  and the project manager's s t a f f  kept to a minimum or both." (p-35) 
The thwt of the i r  #gumat ir  that i n d u s t r i d  project managers rhould 
be f r ee  of "goverwemt.1 interference,'' and that those t ha t  have been 
thus free hawe been more succesoful, The b w l c o s  atteppt to  settle 
quectiooa of governmental policy on the basis of rperugerL.1 efflcisrrcy 
wealltens the disclaixusr and it 8eaw best t o  d n e  evetry possible source 
that might a id  tho understanding. 
LFwl Ryan'8 %odd" Is included in thia attempt t o  understand project a- 
a g m n t  within a governmental agsrrcy. 

Accordingly, a dfscussim of Steiaer 
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e h d d  hold the else of  b b  central project staff over rjbich he exercises 

d i n c t  c-1 t o  .bout tsn poaple, i f  paurible, but no more than thittye'f6 

In thi. s e t h a  they pat forth the %riaciplan referred to .botre, tbnt the 

cu8tomer'a offtce &odd k krpt m11 or at u n ' e  l-th, They also hold 

that project m m q p  llut try to asmure the cootkroit]r of hia project 

taum, bot k coruciars of tb. w far diffueEt ccrp.billty adx a8 the 

project p=nwAlOtt7 A d  &at Vay of perrormal -t be based upon perfor- 

'-nhlr .ab not th. number oi lullr-yt-d 

%Roiorr ad 

b i d . ,  p. 29. 

h., p. 30. 

bid., p. 33. 

h d ,  p. 33. 

alb.Ld.* p. 37. 

me tit., P. 25. 

%id,, po 31. 

71bld., pe 36, 
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PSteilM?r .ad Ryan, -1 d t . 9  p b  3'1. 

*Bid . ,  p. 43. 

b i d . .  pp. 43-58. 

'Bid -* ' p. 58* 

'Bid., p. 60. 

6gg&. pe 66 

71bid., - p. 67 
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ally, the coatraet involved, accardfng to  Steiner aad Rpslp, should gtve 

a clear statemeat of the work t o  be dorm and contafn incent ims,  z 

To be useful for present putpogesr the Steinor and Ryan dea- 

CriptSar d to be 

their poeitiar.  It must be ssid tbat their approach i s  rather sfmplis- 

tic. 

-t, nor do they dewribe actual practice tn adequete detail to 

make the Qscriptioo u ~ f &  -le scm of tbt8 mrrp be dsle to security 

and other Department of Defeme reotrictiaao, it is inore a result of a 

sipplttic approach aud ua --is OQ arrrrrrgeriul style. As a re- 

sult, the follwing abrtdged rtakwnt of their rain points  entails 

t0 8 8tmmhaf more conch0 8totemeUt Of 

S t e h r  and Ryan do not admace any tbeoretical View of project 

8 h t  10 di.tmi4a Of &hOh tbarg%rt. 

To Stetner rad Ryan, project mmqgmmt tnvolra8: 

A. prodtletioa o f  (IP emd item; 

P o  large s-; 

c, 06, tachnicrr rrialu; 

D, put ic ip . t iaa  of emtities otttuide direct control of 

c I 



I 

f 

D. keeps h5s staff small; 

E. 

F. 

G. 

seeks to  earn respect and gaiu more authority; 

participates i n  planning and control; 

seeks close cooperation and mutual trust. 

Again, tt must be pointed out that Steiner and Ryan feel that a l l  

this is inapplicable to the goverr~laent custanerts project office. 

seems that the reason for tbi8 is fairly clear. Steiner and Ryan are con- 

cemed with the authority of the project aoenager. From the nature of the 

beast,  the project manager's authority is iacawplete, unclear, and varia- 

ble .  The project araaogere that Seiner .ad Ryan interviewed all fe l t  a 

need for or a des i rab i l i ty  for more authority. The oaly way to achiewe 

this vfthocrt doing v&olence to the sldatfng oranlwtlonal patterns or do- 

ing may d t b  project emagemmt ent ire ly  is to reduce the customer's 

role ilpd enlarge the tadtrstrtrl project w * s  role. Thus, sm adequately 

staffed, adequately informed c~~tamer prograrn office varld only duplicate 

work, ask troubles- questiom, propose more changes, aad perhapa decide 

t o  cancel the project. 

cmpetent and informed cMtoyT, 8mih.r ad R p n ' s  project manager would 

It 

Rather thun adopt to working w i t h  a techaicllt9 

88& to )cssp tbe CUSt- d M b f d .  

Steiner and Byan point oot thut the CW-O i m l v e d  are not 

content With thi8 type of relationship and are eeelrfng to elicit better 

informatian from and are tightening the controls on industrial project 

~ g c e ~ .  
1 

And they recoguize that the reasons and motives for the 

lSteirrer and Ryan, ov. cit . ,  p. 69 f f .  
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t r d  are laudatory and indeed iacmhcnt upom the govennaent c\istanerr. 

Y e t  they maintain th8t the t r d  i 8  running counter t o  the erperience 

and practicer of the IuCceoufu1masuger:g they iatervbwed. 

l i gh t ,  it i 8  clear that the u r e r t i o i  that t h e i r  work i o  not applicable 

fa this 

to arstaer project off- mans only that they did not -ne this 

aapect of project,mmagtmnt d think that customer project off ices  

should not be organized thir way. 

cation of t h e i r  i d e a  t o  cut- projoct offices are prescr ipt ive 

Thw, the te8tricti4cur rn the appli-  

ra ther  thin theoretical. 

Clelaad and have pnrentd another view of project munge- 

to  conterporary otgcmiutiaw. tb.J conclude that -re is some daub? 

about the mivernal applic8t~aP of trditiaP.1 theory. 



The iarprCt of their systematic outlook is apparent in the proceeding 

quotation. This point of Vi- led Cleland and mug t o  discern t h t  the 

institutioa of project -emexkt has entafled and engendered a wholly 

new pattern of organizational arrangenreats along the l t nes  of uorkiag rela- 

tionships rather than the t radi t ional  alignments. There are four major 

elenmate in the a w  pattern.  

D1FlSZ!i3aiUU SllPPCR - Functional support consists. of f a c i l i t a t i v e  
technology provided for the caa~peop by various groups. 
amufacttrrfng organisation, this elememt would be supplied by 
three groups, des&g~t& 'prodoctiom' 
P'urrctiamal sappart is provfded for all projects in the orgmies- 
tion 88 w e l l  aa for the admrncmaent of the s t u t e  of the art in a 
part icular  discipline. 

la a 

'marksting', and 'fhance'. 

- Project IPtD.geammt is carried out by a 
set  of amnagem acting as unifyttm amn ts for part icular  proj- 
ecto in  respect to  the c w e a t  resources of tiam, funds, mat- 
erials, people, and technology. The project m e r 8  act as 
focal paints fa their pro jec t  actfvitfets through a unique or- 
~ h t i a r  - on the t r ad t t i d  frmctiaM1. ormi- 
t.t&m strtscture. l'he projcrct -era are, in ef fec t ,  the 
m r a l  managers of the c0llpp.n~ for their part icular  projects. 
They act ively particlp.te La plrpniag, organizing, and con- 
trolllag those major orgmi=tlonrl md e x t r a - a r g r r r i t s t i o l  
activitierr iavolv8d. 



-21- 

Clelaad and King descr%be project mmagpment i n  more detail as 

requiring horizontal and diagonal relationships.  

"In such sa orgaufutioa, managers and technf- 
ciurs deal horlrootally w i t h  peers and ~ s o c i a t e s  
at differant levels in the a- argaPiurtloa imd 
w i t h  outside argank8tiau, To follow the ''cbafn 
of caanmd" would be uanieldp, t h  co~lsaming, 
a& coatly rod Muld disrupt ood delay the w o r k  
Horirant.1 ad v e r t t a l  contact8 sou out of the 
necessity to g.t tbe job dam; they are seldom 
charted and yet they are necessary to smooth a 
flar of w r k  ln the arg.nizatioa. These rela- 
tiomships h.r, beea called the "infoxan1 organ- 
izatfan", b9t. this is a admar. There may be 
l i t t l e  i n f o d i t y ;  the stundards of performance 
m y  be just as stringent as those i n  the farmel 
(hiararchhl) structure. In many w e s ,  these 
relatiarahipa b.tn rofficient strength and per- 
~lbllmce to becarPs de facto the modus operandi 
of the o r t t p l i u t i m r  

In ccrqrring the v h w p o t n ~  of project sod functional managerss 

Cle1.ad a d  Xi= f W  the singular efuracteristic of the project manger 

i s  that be i o  repoaslble for rrd needs the cooperatton of people and 

orgrmiUtiaw outdde of his d b t  control.' They also note that the 

project 1yD.mr, as a focal point for the projoct, "becomes a source of 

intagr8tctd infonution... and 8n iateractian point for coordinating the 

diver- orgauiutional md mrtra-agaaiutional activities involved," 3 

(he of the thiqp that tr.dit¶aml -ement practices, end 

particularly the hieruchk.1 c h i n  of cammnd, did uas to avoid internal 

conflict. Project mauagtmmt, by contrast, sets up cmdiffoaa for e con- 

lClcl.od and -, System Aualyeia..., me cft.,  p. 151. 

'Ibfd., p. 152, 
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timabg canfllct betveen project rrad functlcmal units. 

see t h b  "purposeful cooflict" 8s @te useful t o  an organization, 

Cleland and King 

Top 

le-1 etecuttves: 

a0 a 'purposeful conflict' between proj- 

of evaluatiag 
ect mmagers, am the 006 h a d ,  and functional 
managers, 01 the other, as 
relative trade off8 for the the,  cost, and 
-cat parmetera of u prticulu project. 
w i t h  the line d staff groups becapling very 
Dllch iovoltted. The chief .#acotive erpects 
hi8 project and functional 
&fly opera- problcras swag thsaselvws and 

t o  him 

to reaolve 

to  btiw d y  U d O r  W e S O l V d  ( 8 f C )  
by exceptiar is the abjec- 

tive .a1 

inflwmce! t e  b& oa his am profeuslam1 reputation aud his  furrctioa 

"be project 
de iure (ha- specific I& forrort.tiaa3 nor 
all de facto (actoil influonce exercbed and ac- 
cepted in the emir-t). Sether, hi8 author- 
i t y  i. a cabhetian of de jure and da fu to  
ehments in the total  project endrament. Ir- 
ken in  this cop-, the project 
authority no orgmiortiaml or hmctianal 
C o l w t r a h t . ,  bot r8tb.r UfhliH. from hie of- 
f* thrmort ab kp.l. the -ti-, 
aeeking cmt t& md the -1 L t  wbha 

authority i a  meither dl 

.ab needs to i8f- .sll CdDcrol." 1 
The project m e r  i o  i n  a focal podtian in 
the prolect edemmrs, a d  t h i s  focal posltioa 
gives him the oppartunity to control the fla 
of infoxmatSon m d  t o  bve supeziar knwledge 

'Cleld and Ung, SyStaPr A ~ l ~ n i s . . . .  01,. cft., p. 165. 

h i d . .  p. 229, 



of the project. The scope of p e r  aM1 control 
exercised by the project manager may be vfttually 
independent of hi8 1eg.l authority."1 

It must be noted here that C l e l s n d  and w's presentation on 

project mmmgement is oae of the .lost rophfsticated and interesting of 

thme presently rrraitrble. Thave is coolstderable detail to their treat- 

ment of the mbfect ,  but anly the major artl iaea of that treatment are 

dlsamsed here. Mhqs the most signif icant  part of their treatxtent 

is the recognition that project -t entails a new pattern of 

orgaafzatloaal atractare and their dlscueoim of the mjor elements of 

the etructure. S t i l l ,  Clelard and are forced to treat project PIOII- 

agemnt as a epeclal case, applicable only uhen certain criteria are 

met. 2 

The picture of project snmgemmt that emer-8 f r a  the worb 

of Bmqprtmer, Stainer .ad Eyan rad Clelimd d Xi- is 8 picture of m 

productlam of an end i t e m  rsitb 1Lorited and specific objectives in teres 

of tLr, c a t  ard pufolrrroccr. )rofeet -nt eatails little or 

ti-, But project usvgereat b.0 8- coneeQuancas for the Orgarrita- 

t ion  phi& prrctltcer it. Theee aze m8lnly the requlramnt of horirm- 

tal and diagaml l fa se  of c m i c a t i a a ,  directian mi rrosk flow; d 

k l e l a n d  and Xing, Systems AnalvsiO..., OD, cite, p. 233, 

* B i d  A* pp. 134 f f ,  
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the institution of baflt  in  ol: 'cpurposeful" conflict. 

The "Mattir" b r d  

murtaer ,  Steimer  (IIDd R p n ,  .ad Cleland and King have a l l  

taken a reatrictiwe vfrv of project w e s e n t  and discuss i t  almost 

entirely in regard to hardware research and d e v e ? w n t ,  This restric- 

tiam cawm them to aasurm that project amagemeat is a special case, 

an od.pktion to p r o b l m  not encountered elsewhere. Such an assump- 

tion is not 1- in any themetical aecesaity. 

t i d ,  bruearrcraticdly structured organization has demcaurtrsted defi- 

ciencies in many fields other tbaa research and development. 

Indeed, the tradi- 

In this s&tuatiOpI, it would seem desirable to t ie  project man- 

ilrgarnt in ufth a opotd geoeral theory of orsgaisatim which might point 

out OIC highlight .Itemuti- sPt0;cher to tho acgrroizatiaa of efforts 

in  0- fields. This oo11ld require 8 nrb more tbeoretidly sophis- 

ticated appromch th8n thaee disatamd. Frewnt A. Sbull, Jr. has pre- 

S S a t d  O f  8 d  a 8tt-t. 

$hull takes a gaaet.1 aptems vieupoinf, a8 advuaced by Cleland 

.rad w, 8d d S 0  r w w  8 lyll w m  Of mm-t8* s h U l 1  

rP.tm -t%oOr h t- Of 8&hS8=8t%b Ups-. 8 f-- 

ti- system .nd tmib,ar taak units.' Thio cun be compared 

to Clelrmd and w ' 8  caablnatial of -ti-1 S U ~ P O Z ~ ,  project -0 

-t, rmtine udmhistration a d  research ard dendopent. Roject 
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mariagememt can be equated to the working groups, while the  adminis- 

trative system does both the routfne adm€nistratian and the long 

r- planning which is the major ac t iv i ty  under Cleland and Xing's 

research bnd deveioprPent category. Shull's propoaitioas revolve 

a r d  the working uni t  or tssk unit, Wtrich he describea at 801~8 

length. 

"First, variance in t a s k  units does not relate 
to functional special izot lar  in the traditioa- 
al sense. The colbccm is vfth o r g a n i c a t i d  
uni t s  in contcapmary organizations which may 
be seen as relativets of the ' task force'. 
These work u n i t s  are problem (mission) ratber 
than fumct&oaally (dLaciplZPe) oriented and 
are different from trsditioMl c d t t e e s ,  
Thfs stems from the  fact tbat such units are 
perceived as integral par- of structure rath- 
er than orgamiutfmal mer'l.ya -- as vith 
caamittees, Second, they differ f ran  p ro f i t  
center8 In thrt thej, my be budgeted less 
conventionally, %.e., output measures may be 
unrelated t o  fiscal periods md j o i n t  carting 
plays a praport imately un2laportant role; nrul- 
tSpls ad idepedent  accounting schedules are 
necessary for mamagatid cent ra l  in the modern 
cocllplsx Organl t r tSan .  

"Our major propisit ion at this point i s  the  
plurality a d  differential nature of task 
(prograuutfc) units within caq1.x organit.- 
tioar, The ieoue is not t o  d l c h o t a m i ~  be- 
tiear f u n c t i d  .id p r o g r w t l c  uni t s  but 
rather to scale the units the=eltrsa*"l 

Shult begins by differentiating task units 011 the bash of thefit 

relative sutonany or dependesy in the total organization. A given or- 

k h u l l ,  op. cl t . ,  ppo 10-11. 
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8.nitatian could have a vuriety of task units either distributed raloag 

or clustered about one point of a coatlmuupl.l The task units are also 

dtfferentiated on the basis of the technology of the unit and on the 

bash of the nature of the persmnel of the unit. 2 

$ha1 u888 the htret trpo cmthw 8 rSat& 8d identi- 

fies four nodal types of or~itat ional  strategies, the routine strat- 

egy, the eagineered strategy, tbe craft strategy and tke hrreristic 

strategy. Shull notes that they would rank i n  that order cm a conth- 

WIP from dependent t o  a u t ~ n o m w a . ~  Figure 1.3 gives Shull's illustra- 

tion of this matrix. 

The. routine strategy is used vhezl technical/provinctal per- 

aomel are angased in s b d l a r h p e t i t i v e  task, while the emgineered 

strategy is applied when specialist/provincial personael are eragaged 

i n  txutque/naa-repetitlwe tasks. ProfessionrP/cosatopolitcm personnel 

doing &lu/repetitive vorlt would be organized accarding to the craft 

strategy while creativelcoamopolitan perwanel emgaged Ln uniquelam- 

repetftive a c t i d t y  would be organ- along the Ifaer, of the hueriatPc 

stratekgy. 

sburl is cancerned w i t h  operatiag taak graups, and lumps a l l  

msn-aperatirrg task groqm into the dapiaistratipe system of the organ- 

fzatiea, & ducribea, partially from tbe study of project and task- 

force groups, the chuacteristics of the task-group and the relatiax- 

Ishulr, a p e  c i t , ,  p. 12. 

*=id,, p. 13-14, 

%b&d., p. 15, 
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Figure Z.3 Shull's Alternative Truk Uait Stracturea 

source: Shull, op. cit., fLwre 4, 

i 
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ship between the task unit .ad the administrative system of the 

organfatioa, 

designs are nodal "in the sense tbsrt, 8s one moves along the tvo con- 

tinua, the increase in t u k  warhbility andlor personnel c q e t e n c e  

results in  the emergence of an organhatianal strategy for operating 

task units which Ls different in sam significant way from other 

poirrts OQ the conthumn." 

seats 

personnel and task cospl erity..."* 

In doing so, Shull emphasites that these organizational 

1 
Shrill 81.0 notes tiat the model he pre- 

"8018 caagrrreace between the coapeteace QT operating 

Shall describes the -red strategy as follows: 

**Gram Structure: 

Specialbts rith droignated project leader 

Coordinatfam achieved by centrrlfsed conmunication and 
authority io project leader with feedback to the indiv- 
idual group 

lslnalI, OP. cft., p. 17, 

*IbLd., p. 17. 
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Grwo Style: 

RelatfPelp high stress rchietted by quantity and quality 
specifiertiam agreed upm i n  joint conmtltation ut major 
planning phmes 

Gratr, Norars: 

fadividurrl rwpamibit i ty  of spec ia l i s t s  
Shared resporrolbtlity oad group loyalty through agreed 

Ecaaany pad Efffciency”l 
upon program bench-cparka 

The characterbtics of the adainfstrative structure i n  relatSon 

t o  a task unit organized alcwg the lines of the engineered strategy 

are givem as folloust 

Enda spcc i fhd  by admtnistrative system 
Bhaoarcee spcrcffied through joint  negotiations between 

Procaat larply deterpfwd by t b  engineeriag specialists 
engJtaserin& group uad admtnidtrative system 

d group leader 

Control: 

Achieved by specifications of c r i t h 1  caatrol point8 
Input clad outgut caatrol epectfied by the pcogrma in 
teras of fiamcfd parameter8 carefully defined by 

Process caatrolt 1.tgrly lodged width the hgineerilrgg 

Feedback cmcanirrg wt, ostput .nd process t r a m d t t e d  
to  both &aarineerw grasp aod administrative system 

the addnirrtr8tlVQa 8J.ter 

ap.teQ 

lShulL, ap. cite  , ffgare 7, 



BoundarJr Nenot fa tions t 

Fhsnr=iol parameters in terms of resources and output 
negotiated between administrative aad Engineering 
systems, vfth the former eruphaslzfng resource para- 
meters, and the Patter q h a s i z h g  output-feastb91- 
i t Y  

legitfmsted by &@need 
Once program Ls crpstallised, renegoeiatians must be 

task-group on the basis 
of process requ%rcmen&. 3 

Shull also discueses control of the task unit in same detai l ,  and 

notes thar the type and apecffity of d&aistrative controls also varfes 

according to the personael/tslrk characteristics of the task unit.' 

ShuPl"a modal is presented as be- less restrictive than bur- 

eaucracy because it eacollpaases buseaucracy as a "sub-class of the 

rat- design whtch stmeturea the variegated Isatrk of task units 

i n  carqplex o r ~ e e t i c * r o . a  Re also esoetts that the matrix approach 

Wile  Shull'r OorjL is a prel idnary exlplanatiorr thst should be 

w e l d  for the new insighto it may pro\ride, such weaknesses as it 

h u l l ,  m. cit., f f w e  8.  

b f d . ,  p. 39 f f .  

3Xbid,s pI 47. 

41bfd., p. 48, 
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m y  have m o t  be ignored. The ffrst problem fa the qwstim vhether 

shrrll*s mat- is theoretical, detwrfptitrrt, or both. Of coarse, Shull 

points aut that the WpTk b partially based om a study of project and 

task-force groups which ramoltrae the general question, but does not 

settle the qoestian for th. epaeific pmpooitiagon which htr model 

irr based, That is, of cour88, a small mtter, s h e  prapcmitians 

reached by generaliZiag fra q f r l c a l  obsanrathn are juot as theo- 

retically valid au thorr, deduced frcm the model itself. 

would be of sow help  to b a r  uhich u e  which since a Srodel may well 

explr(n what Lt does not reqdre. 

1 

S t i l l ,  it 

Shull's mntrk rmfforr f r a  8 ntmber of problcar that range 

frm d l  L#oPa%Sm- t 0  MjOC CaBtrdiCt%CXm. FOJ b8trrnCa, ht8 

rrtrir i a  not really a trro by ko, fa-cel led em, but at least 
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technician as being indoctrinated to 8 "so1ution" program' could spply 

equally well t o  a slrtlled, s~-ski l led  or even ab unskilled warker 

on an ssserpbly line, Yet Shull states that hia personnel characteris- 

tie continuum ruus from sk&lled to profesrimal. 2 

While there is lesa difficuley w i t h  the provhctal/coswpol- 

itan dheusion, Shull notes that s t m  researchers hawe found thut lo- 

calism and cosPopolitanism are d i r s n s i ~ a s . ~  What ShulX 

cocwapolltan, S t i l l ,  became he IB not explicit, cme cannot be quits 

sure that this is the cam. 

the nature of the tedmology, the persmplity and coapetence of the 

peraolurel and "certain institutionrl and/or historical circtnnstprrces. ."t 
Shall points out t h e  "Siace tbds variJlle &a dependent on sitwUarra1 

and sub-cultural factors qdte  bdepeadent of orgautzatlcra~l theory 

per se, our basic d l  inwrporatar oaly the ffrrst two variables.., n5 

anv naveereat awav from the nodal strategies with a s h i f t  fn ome or both 

 hull, cm. cit,, ffgure 5. 

%id., p. 14, 

31bid .+ Shull refers to F. Baker, L. Goldberg and A. Rubemtefn, 
~ocal-Cosmopolitrn: Udbensitmul or lfultidimensiansl?", Jherican 
Journal of Sociology, V o l ,  70 (1964) and A l a n  C, Filley aad Andrew J, 
Grimes, *%e Bases of Paver in Decisbn Pr~~esses" ,  Acadeaw of Hanage- 
nmt Proceedings, December, 1967, pp. 133-160, 

%bid -9 p. 12, 

'Ibid,, p. 13, 



of the hso variables used io 

acceptable in term of model 

w e  in  rpplpiss the model to 

the model cannot specify the 

the model.’ Whfle such tre8-t may be 

building, it does not seem t o  be of puch 

explain caatemporary organizaticms, Since 

interaction betwwn the third variable and 

the first tuos it leaves open tba possibi l i ty  that the third variable 

could move a given task ttoit auay frm an upproptiate nodal pattern 

vithart any change in the first tmo wr+iirbles, 

Shrill's treatment of the third variable is sfpfrU t o  his  as- 

sumptioa of co-var%aace betaea the first tvo variables, which allows 

hlm to €goere half of the celh ia hicr matrix aa was referred to 

&am. S&ullos model -: 

‘*some coagtoance be- the competence of  oper- 

the arYter that an increase i n  task 
caplerity lMYmml1y remalts Lo the arg.arit.- 
ti= recruitiag IWCB highly trdasd 
a % d  pllr~””c?l - welt aa persame1 with 
differentiated 6kiXls and interests. We as- 
saw a corretatioa be- the hro variables. 
If they uta not co-var ia t ,  perceptZo~s of 
the technalagical barn of the ozrraf?.lntfcm 
varies by cellular porsitQoa in il.triX.”2 

Ut- -1 asd C o r P p l d t y ;  thrt i 8 ,  

prof-- 

In emmnce, thir ru\rpt&ar c d l q r e a  Shall% vtrix In to  one 

diarnnigll, for if tha tu0 bade v8rfabh1~ m co-vutmt,  they can be 

v i 4  parallel cattiuua ilar(t the BQI direnriar. Tbe - colrld 
be eaid of aut-, carrtrol specificity, coatrol farar, aad the other 

lshull., 00. eft., pa I?, $ 0  20, et. Paseim. 
2 
Ibid., p. 17 
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variales wWch Shulx discusses. 

of coatimm along me line, which vould make it samewhat dSfficulr t o  

d-am illkd discuss. 

varhblee dependent on the two b y  va~iables of task cocnptexity and 

personnel competence (togetha w i t h  the third crucial variable, the 

effect of vhich i s  unaccounted for im the model). 

Of course, this places a large aumber 

It sfso makes quite a number of orggaizatfonal 

Pfoellp, $halt's w d t  i s  prhat i ly  crmcmed w i t h  B'programat~cB' 

tack oofts which are problemt/mlssiun oriented rather than fmctiaaallyl 

discapl$ne otfcmtet~,' pet SWZI recagnizes that "mis tra t iw ,  

fmrctioml, control, serdce, research, aud plenafng u n i t s  do manifest 

structural varia~iorr ccraaistent with ttte four (nodal) straeegha.@** 

Thicr wcogoftian bradens the aatrix approach tnto at least a potential 

generul systematic theory of argsnisations. While Shull recognizes 

this poosibiffty, hfsr work so ccmcentrates on the project groups as 

to cause the matrix t o  CQIIfQfm to  their characteristics rather than 

to simply explain tbag. 

To say all thls, hcwwer, does not wan that one must reject 

the approarch fo it0 antirety. The potential ins2@ts that t h i s  

apprabcb C~LI prouidc ere 

approsch are d l  in cC.lparirra0 to the limStutiaae o f  the bureaucratic 

approach to organtmtiou. A t x o r ~ l y  it would seem that a restateme.nt 

or recowtruetian of the matrh approach could be wed t o  explain the 

s- end the Oeffciancfes of the matrts 

I 

1s?lull, a cat., pp. 10-11. 

'Xbid .' p. 15. 



structure of several vorksp8 unfte in a canp’ler oqanisatian in order 

to gemmrate e m p i r i d  data that adght confirm, modify or reject the 

b a s h  propositfaas of tbe matrix apprcrrch. The balance of the pres- 

ent work vi11 be an r t w t  t o  apply a reformulated matrb approach 

to hasdrue research amd developrnent projects fn the Apollo P r o p u  

of tbe Hs;t;ional AerauutScs and Space Admiutrtraticm, 

vi11 develop the restatammt of tha matrix approachs while succeeding 

sections will apply that approach ta W A p o t l o  project rmmagemmt. 

Ths concluding sectiai vi11 -ite the faprlfcatioas of this appli- 

catiao a& delineate areu~ of further theoretical consftuctiaa and 

empirical research. 

Sectim I1 



1, 

2. 

3, 

Section IH: A Befornntlatfon of the Matrix Approach 
t o  cosppleur Organieatims 

The basic praposftbns of Shull's approach seem to be a valid 

beqgbnixag pofnt for a refornulation of the matrix approach. The break- 

dwn of a large, canpk?~ argamltzatiaa into a nrmiber of workbg or task 

d t s  18 useful both as an administrative crrd 8 theoretical approach. 

That such task units may be differentiated can be accepted, at the 

very feast, as a working hypothesis. 

differentiation are proposed OD the basia of find$,ngs in the Literattue 

cm organizat&orlrs, 'Ehese =et first, the relatian between the ends and 

the technology of the tireIr unit; 8eamd, the norms, aspirations and 

qrth of the unft'u permuel; and third, certain inst%tutfonal 

and/or h3storid cSrcmstmces. 

varfable warld indluder 

The variables which explafa th i s  

Sbll points out thac a third 

'phe makeup of the pes8onnel system, h terate of d c d m n c &  
by adrpfaistratcxs, professiowds or craftsmen, unsUf1ed 
wOlflcL#s, etc. 

The stage of organfiatioaal grooteh aad purpose of estab- 
l i s h h g  tude grarrprr, e+, the need for venture ms-ement. 

While Shulf hold8 that the thtrd variable i s  dependent os) sit- 

uational and tmb-culturd factors, as was pointed out above, it does 

not 8- t o  be necessary to lawe it out of cansideration entirely. 

! 

%hull, OR. cite, pp. 12-33. 
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Shull presenta the first variable fn terns of the character- 

isfics of the decisfcm processes ia u collriamun fran programed to  

huertistic and of the proceseisg system in B cohtinurrm frcm similar/ 

repetit$- t o  aotreX/mriqtre, Ths second vsriable, persand charac- 

teristics, I s  presented ia fern of continuum frao stetlled to pro- 

fessional and iaClude8 the degree of'rtsk rrdparsltozr & tolermce 

fur umbigulty, cbracterislics of CoaiEeptUpl trahiag and cosmopol- 

i t a n h ,  1 

Emmver. &=e t o  be 1) great deal laet when these con- 

tiatu are detnslaped. aZ the task camplexity d3mensiam, the repetitive/ 

s L P d l a r / p r = n ~ l / ~ ~ ~ ~ r i s t ~  dichotamy does not adequately 

expiarrrr tix~ rich variety of task caplextty to be found in  contempo- 

rary arginirutiapcr.  Unferamately, in thfs area adequately -res- 

ePve mx!minotogg is difficult t o  Piad, eepecfilfp w b n  cam canfroarts 

the no\rsl/uniqua~uerLotLc pole of the coatipramr. To design eagine!era 

charged vi& creative tasb, as with artlsts, noveldsta ud other ere- 

8 t L v e  p q l 8 ,  novelty fs, tmt4sw. 

wold  be^ totally iacapnihruible .  Yet ft i o  char that the rartinea 

of the creative persa are lllcb IICIP"CII a m 1  pllpd clam tbrrn tbe rmtiaecr 

of m a a k s l l d  tlECker. 

If something -re totally new it 

ft ia tbe persame1 ~ a c t e z % s t i c o  coII1Cimb.n that yields the 

four gradations identified by Shull, 88 was pointed out earlier. 

move frm techsicFPrr/provfncial, to specialiat/provincfdl, to  profes- 

These 

khull, ono cit,, ppv 13-14, 
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sioaal/cosmopolitan. While this breakdam is  more expressive of the 

d ive r s i ty  of contemporary organitaticms, It is 8-Yh.t more open to 

confusion because of the task-personnel speciel izatfon question. This 

is aspeclal ly  true! when the question of bureaucracy iu considered, for 

bur-racy pranotes and thrives on t88k rpecial izat ion,  while it has 

a great deal  of difffcolty b accomodating to  the specialiaed person, 

that Is, one vho has mastered a n o d n r  of cciq~lex, in te r re la ted  tech- 

n iqwo or bodies of kno~ladga.~ Although OM might i n fe r  from Shull 's 

terminology that this dlmeasion i o  mostly concerned w i t h  increasing 

personnel specLslfzatLm rad d t r  taak mpecSalizatfon en t i re ly ,  t h l s  

i r  not expl lc f t ly  stated.  

'Phis brings oat the questioa of c rea t iv i ty  on t h i s  contfnuum, 

f o r  i f  me Is t o  say that th. continuum erprarrser, .poll other v a r h b l e s ,  

increasing personnel specklWtiaa, hor can c rea t iv i ty  be j u s t i f i e d  

88 the! highly rpecialid pa18 or near i t ?  EoyByer, the c tmf l ic t  l a  

more apparent than real, for c rea t iv i ty  can be viewed as the internal-  

iscation of programs which mablr the creative perroo to  perceive, ex- 

pr88a and cO(Utruct nmu p r v  rd n a  fnterrelation8hipo between 

exirtin(t pragrpnr. 'thru craatidw r.lrdr., 8 highly a p e c i a l i d  per- 

6- b thi8 8-88. 

The problem of cangrrrcwco or co-varimcP between the tu0 princi-  

pal  dimensloai. of the matrix c8n best  be 8tated u a tendency toward co- 

variance uhich may be moderated or d i f i e d  by the act ion of the th i rd  

h i s  treci-t follotm ttmt of Victor A. ~horaproa, oD. cit .  
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variable. 

W e r a t e d  tendency toward It puts me in  the posit ion of saying that 

uhatever is, is right.  Yet i t  is f a i r l y  obvious that sane organits- 

tioar are more ''right" by any c r f t e r l a  than others, 

The assugptfon of simple eo-variance, or even a strong, u- 

Once the assumption of co-variance is e x p l i c i t l y  denied, we 

have a much more complex matrix t o  work uith. 

caabincrtions which can be Identified. 

t o  those identffied by ShUrl, the tcchnlcal/pravlaci.l=n~el/unique 

c a b i n a t i o n ,  the apecialist/provfncfol-repetitive/similar coobination, 

the p r o f e s s i o M l / c o a ~ o l l ~ ~ n o v e t / P n i q w  caabinrtioa,  and the 

creative/cosoropo1i tan-rldlar/repc ti tive colabinatton. 

There are now some eight 

These would include, i n  addition 

Soate of these coabhmtioar of task ccmplexitp urd personnel 

chiractertstics seem to be h l a l y  unwual and of dubious u t i l t t y  while 

others satam t o  be accaptable nd workable, if not optimm. The nodal 

design6 or strateggeta Idmt t f ied  by Shu11 ere based on the accumulated 

theory and reeearch La the f t e ld ,  end appear t o  be r e l a t ive ly  f d l i r r ,  

In addition, with the assurptim of a tandency tmmrd co-varloace a 

c-ence, o ~ e  aut  urn tendency t o  move fraa them neuly idea- 

tifida designs or strategieo f d  &be udal poeltiaoo described by 

Sholt. 

dambunt, while the nodal etratcgies i d a n t i f i d  by Shull w i l l  be der- 

ignated the drr inrn t  s t ra tegtes .  

Accordingly, t h s a  cabinmtlonr rill be designated u sub- 

&re I t  must be recalled thut  the dlmeaaiara of the matrix a m  

continua, and although posftionr are identified on these cartinu., there 

are iatermedtate postttons which remain unidentified. Any actual vorking 
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unit m y  fa l l ,  011 me or the other or both of the dimensioa6, outside 

of the ldenttfied poslthbs to a greater or Lesser degree, 

moat cweaI the dcunixuat poeitlon which is closest to the volking unit's 

poaittan vi11 serve as 8 polnt of departure for extitthing the actual 

structure 8rd orgontz8ttaml relatiarrhipa of the working unit. 

But, in 

In a 

Sid1.r -t, 8 WOrkLng anit a i c h  f d h  in  8 8ub-dami-t p O 8 i t i a  

can be explained I n  terrs of the degree touhtch tt is coepurable to 

and contraat- w i t h  the appropriate damlaant p o s i t i m  or strategy. 

Th&S approach -8 tt - 0 S S a y  to 8-r.k 8 Welter Of detailed 

orgmiziag strategies ud 8htniatr8tiv8 r e l 8 t i w h i p s  to explain 

every unique instance. 

eloped by Shull, are used to delinoate eimllurittes rad differences 

in w i n g  or t u k  onits, while the faatitutiamlJhi8torical varlablc 

CUI be used t o  account for u j o r  deviations fraa the arraapaentr, fndi- 

cut4 by the model. 

Rather, the fmr daainrmt strategies, as dev- 

Finally, there ir the queatiarr of the pros-tic emphasis 

which Shull adopts. While rocb QI e q h u i a  in  rerearch u y  be dictated 

by 8xtr.aMlu factors, tbmre L. DO 1yum to build this aort of an BI- 

p h i s  into the theory. 'Phtil  f ie ld r w c &  giver 011a d a m  reason to 

think othanrloa, there ir no tb.antk81 b u r i e r  to the aae of tbe u- 

trix approrch ia explahing the otgmiuti-oa of worktag units in tho 

dminfatrative system. In thLa w e ,  it would seem dvtaablc not to 

def iaa  or colutruct tbe arganlz8timul atrrtegiet cwtcXtmivalp fa L e m a  

of project groapa. 

able tools to understand c a p l u  org8nlzatiaa8. 

To do 80 would be to fail to nuke w e  of a l l  mail-  
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The Propositions of the Matrlix Approach 

W i t h  the above choages, the propositions of the matrix approach 

cam be restated. 

an udodnistrative and functional system and working units. The admln- 

istrative system is considered t o  be that p a r t  of an organization that 

t a b s  core of the routine administration of an organltation. It would 

include the definit ion of long-range goals and policy, the organizrtfan's 

positian t o  the extra-organizptional environment, and similar matters 

handled by top-level administrators. It would also include functions 

generally referred to as s t a f f  functfaatl, personnel, services, training, 

etc.  

d n i s t r a t i v e  a p t e n ,  but lo here defined separately .d that par t  of 

the organization etut racruits and i o  c m e d  of spec ia l i s t s  in a 

particular di8c.ipltm or function and La charged w%th supplying the 

expertise of its area to the organisotiaa, 

Parst, canpler organizationrr are viewed i n  terms of 

T'be functional system i s  considered by Shull as part of the 4- 

Tbese are senerally regarded 

.a line or operating units, euch .o engiaeering, production, and sales 

in manufacturing organizations, or variaru departments - gynecology, 

mrgery, obstetrics, e&. - Ln 8 udic.1 Orgnaiurthm. Working units 

ure ad hoc or permnnent groups of prreanwl cbdged d t h  u rpecif lc  

tusk. Task forces and project voups are the obvious exmples, Work- 

ing units may be entirely toithfn the edministrutiw and fubctianol 

aptera, or tbey may be or 1-8 autonomous from that system, 

Secmd, the orgaafeationu~ structure of the vorking untts d 

t he i r  r eh t ioasb ip  t o  the administrative ahd functiorral sgete~m .re 

dependent upon aad vary La relatFon t o  three crucial warlablee: persoanel 
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programs. A technicfaass work ie aisnilar and repetitfve while a phy- 

sicists~ work is novel and unique. 

Third, the first two variables, personnel cbaructeristics and 

task characteristfcs interact i n  relatively predictable vays. They 

cam be cambiaed as dimexmiam of a matrix t o  f ie ld  several patterns 

or strategtes of uorking unit structure and adminisCratZve relation- 

ships. 

acteristics dhensian can be combined w i t h  four positions on the per- 

For preseut putposes, the polar positions on the tosk char- 

s-1 c h a r U C t @ f l S t % C 8  dfreemim to produce SOPIC? eight combhati~as:  

skilled/provincial-repeti tivelprogrammed; skilled/provfncial-novel/ 

hueris tic; Speciatis t/pravfncfal -repet1 tivejptogranmIed ; 8pecialks t/ 

provbci.l-nerrcl/hueristie; p r o f e a s i o n o l / c o l ~ ~ ~ - r s p e t ~ t ~ v e /  

programed; prafesstaraal/caoli~=n~l/haeris tic ; creative/ 

cosaopolitm-repetitl~/pr~~ ; ond cceatiwe/coamapolit-novel I 

kueriet&c. Figure 2.1 gfvw an illustrertiom of th is  matrix. 

The dhnaiaas of the eatrh are continua, sad the positions 

idmtffied are nodal, that is, a distribution along the continuum 

would find large busnp8 or nodes at th identffied posit ion.  

mubotantirl number of cases are assumed to cluster at or xmar the no- 

dal paaitiaw identified. Whennotid posithms on the trro continua 

ure cambined t o  produce patterns or strategies, these are considered 

nodal patterns. 

Thus, a 

The assumptiom of a tendency toward co-variance between the 

two variables causes certain nodal patterns to ted to predolarinrte. 

! Z b t  is, these patterns are more likely to appear than tbe others, 



Personas1 
Chuacteri8t: 

Crea ti-/ 
Co8mopolitan 

Prof e e s l o a r l !  
CosPapolttaa 

lriJpr8 2.1 



which are labeled sub-dadrunt. The dominant pattern8 are those pre- 

ttiously identified by shull  s Le. s the skilled/proviacial-repetiti~/ 

programed (routine) pattern, the specialis t/provlncial-aovel/riag 

t t c  (errginaured) pattern, the profmsioaal/comopolitan-repetitive/ 

p r o g r w  (craft) pattern, and tha prof~sioaal/caslaopolitan-aooel/ 

hueristic (hueriotic or di.Spaatic) pattern. 1 

The tendency tGlrni mwv8ri8nce i 8  moderated by tbe t h i rd  

vaziable, particularly the c v i t i m  of the personnel system amd 

m y  unique organizational or professional norms. 

the organisation may not have tha persoanel requis i te  for the W k  

at h a d ,  or it p.9 %mder-eqhym the skills of the persawel it has. 

Otber f.ctor8, srrch UI 8 

In such a case, 

of resources, or  a shortage of trelnad 

persanacll, ni&t have th 8 u e  effect and w u l d  be consfdered part 

of the thi rd variable. The uorking uni t  i t s e l f  map be organfeed 

along the lines of the ratiaurl design appropriate for  the dominant 

position under the assumption of congruence or St may adapt t o  the 

sub-dominant real i ty .  

The th ird  variable may operate olrs to prevent a working 

unit that  i s  in a dlminnnt puttern of task cauplexity and personnel 

'The assumption of the tendency toward co-variance brings t o  
l i g h t  an additional problem. 
s i t ions  and four personnel char8cteristics posittons. 
or eo-variance were the case there should be four task-canplexity PO- 
sitions. 
the model is en t i re ly  possible. there seem8 t o  be no siaple 
way t o  identify additional positions on t h i s  dimension that would con- 
t r ibu te  significant insights into  organizational patterns and behav- 
ior .  Introducing the tvo additional positions would greatly compli- 
cate the model by doubling the cells i n  the matrix without any addi- 
tfonol explanatory power and is warerranted. 

phe d e l  posits tvo task c q l e x i t y  po- 
If congruence 

Since the dbeaelon i s  a continuum, such a realignment of 
However, 
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charac te r i s t ics  fram adopting the organizing s t ra tegy  and admfnistra- 

t f v e  linkages tha t  appear most appropriate t o  its par t icu lar  pattern.  

Such action might be occasioned by unique organitatianal or profes- 

etonsl  norms, the maturity of the organization, o r  other factors, Sn 

any case, when a working unit ded8tes from the rational design tha t  

seems mst appropriate to its posLtian in the  mtrtx, t h i s  map be 

taken us en indfcation of a s h i f t  In  its poaltion or as the  -act 

of the t h i rd  variable, or posrlblp both of these. 

The Ratiarrsl Designs for the Doainant l o d d  Patterns  

Shull describes i n  de t a i l  the working gtoup organization da- 

65gns and occarpsnging administrattve linkages for each of the four 

dominant pat terns  or cabfnatiaas. 

based on research flndlzzgs fn the l i t e r a t u r e  on project and task 

groups, and they are sta ted  In declaratory form, The example of 

the "Eng%neered" s t ra tegy  has been given In full above. 

criptionrr of the other three strategies are Included as Appendix A. 

These descr ipt ians  are p a r t t a l l y  

The des- 

These descriptions are  r e & t € ~ l p  static campared to the 

lpilPtafe Porees Zbt 3-4~ ~ a ~ q g ' r ~ r  otmftmtis~lii. The rapid de-lop- 

ebnt of technology and the rapid poco of peromnel special izat ion are 

cltches even in the popular l i t e ra ture .  Eawever, the matrix approach 

i t s e l f  LIB not necessarily u s t a t i c  cancepturlfzstion of organisations 

and the model prcoented here is par t icu lar ly  susceptible t o  a dynaattc 

interpretat ion,  

descriptions of the dominant s t ra teg ies  in terms of continua alaag 

Accordingly, i t  would seem helpful to  rephrase the 



-47- 

rn 

which the strategies are locSted. That fs, the dependent variables 

would tend to change, proportionately or inversely, as the irrdepen- 

dent wuirbles (principally the task camplexfty and persoanel char- 

acteristics as modified by the thfrd variable) change. In this in- 

terpretaticm, vmious working watts could be ranked along the con- 

tinua, or one UOtkSng anit c a r d  move fras one positfan to another 

alms the continua as the task or the personnel changed, e.g., as a 

project moves through a life-cycle, LI technology develops prrd chan- 

ges, or as a total organitatfan matures. 

The descriptive pmpositiow are grouped under the 8- head- 

ing. Shull ullc?s, and encaqaes most of the details t M t  Shull pin- 

poSnt8. The same form d l 1  be wed to  describe the vartaticms i n  

administrative linlre(pks. 

OrmmL&an Stratenieo 

Group Structure: Aa the pattern moves from the routfne toward 

the huartstic, the group wads to becare less hamogenewe and the lead- 

ership tends to become less pre-emhent. 

Group Process: dh the pattern moves from the routfne tawrd 

procadr La3.Cr t e  h l s w  larr p r e g r d  and €he huetietic, the 

program tend to be incroam-1~ int .nul i ted  by group h r s ;  coot- 

dinaticm tends to became leas dependent on exterm1 factor8 (pxogrg,  

leadership, etc.) rod moTc dependent upon the group mmbers, and cor- 

rectim mechamiams are &acremiugly intetnalimtd by g r a s p  m s .  
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Group Roles: As the  ps t te rn  move8 from the routfue tarard 

the huer i s t ic ,  the group tmda t o  became increasingly Lnterdependent 

and the leadership role 1-8 differentiated.  

Gratp Style: As the  pattern wwes from the  r o u t h e  tGpard 

the! hocr i s t ic ,  the group s ty l e  w i l l  tend t o  became less s t r e s s f u l ,  

and qual i ty  aad control specificatioao more subject t o  the group 

peabers e 

Group M o m i s : :  k the  pattern moves from the routine taoard 

the huer ia t ic ,  group norma vi11 tend to  become iacteasfngly intern- 

&&zed, corwpolltan, and ortented toward h t e r a c t i a n  and indLVidual 

needs. 

i 
Plilrming: As tbrr pattern m a  fran t he  routine taward the 

huer ia t ic ,  the admixahtrativm 8yst.r tends to hppe less influence an 

the specif icut iaa  of proceaies, inputa and outputs. 

Control: Aa the pattern mowm f r an  the routine toward the 

huarletfc ,  the controls specified by the  adrdnistr8tiwe system tend 

f o  becam lees specific, and in general ctmtrol tend8 t o  baccrre less 

a frarctiaa of the dmbietrative 87s- and more a fuDctfon of the 

wow- 
Rewards: As the pattern moves frtm the routine toward the 

huer i s t ic ,  performance etvaluatian tends t o  be increasingly group 

centered cad lees ind iv ldus l ly  centered and tends t o  become less a 

function of the mhtinistrative system cmd incremtingly a functiolr 

of the group; r e t n f o r c e k t  of lopalty reads t o  becae l e a s  directed 



-49- 

tarrtd the aggregate organleation and iacreesingly dhected toward 

the group or profession. 

Boundaq Negotiations: As the pattern p ~ p e s  from the routine 

to the hueriotic, r e a m e a  tend to bec- increasingly a legitimate 

subject of motiatiar .Id the working group tends to h greater 

influence ower the specification of resources and the adrfnistrative 

system lees influence. 

'Lb6 Matimal Aerauutics and S D ~ C  e Adatfnietratian 

To develop f u r t h  the idems contaiued i n  the approach pre- 

sented here, it s e o  wefa1 to attempt to use the matrix approach 

to caprdwwd same part of a lotg., ccpplcrx oqmizatfm. The 100- 

t ioo8l Aerorupfics .ad @8ce Adninistratia~ appears t o  be a deair- 

able subject far a ndmr of reasam, It io  a relatively mw organ- 

iut im,  particularly for one of its size. 

aad ch.llengfag task, which seam to have eacourqed flexibtlity in 

devising .ad applpfag mu ways to do new things. 

contact8 d t h  both the -t of &faare and roith tbe aerospace 

tobpotry which h a v t  deel ef -e in  praject rraaagement. 

projut mmmgement r.pteuptr 10 ovurt attsapt to d u l  fl.ribly vitb 

the mrt of aaganirretiawl p t o b l m  Lnvolved here and t o  canaciauly 

step out of the bureaucratic orppnilCiltfoQ.l mold. 

m y  of tbe problem are mt a d  conucioud, rather than bairrg 

relegated to the wrkiags of the "informal" rptam, and there i r  less 

of an ettarpt to defend tbe oqanhatioaol arramgemtnte i n  term of 

bureaucratic am18gaecnt principles. 

It has P, radically new 

It hu crxtensim 

Conraqttantly, 

e 
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Additloual reasaw center the role of organization and mun- 

a-t in the national space effort, While there is a great deal of 

scientific research invo1ved in  the design, coastructiaa, and operation 

of space wehicles, there le just as e, if not more, utiliutim of 

exist- technology. 

to crt.ting rerearch centers, uhile the organizatioa and integration 

of exist- technology, along with that created for the space program, 

The sciemtific research can be and ls fa& out 

into the shape and fonr needed to C8rx-y oat its mission is uniquely 

Bl&Ue8 responsibility. The tg, management offfchle of HAW have 

emphasised the managerSal challemge that the space program represents, 

?ha efforts of nearly balf a m i l l L a o  people bad t o  be integrated to 

deeign, fabricate, wt and asaeuhle ndlliaars of parts in ctmplar 

systems t o  perfom to the hQhemt pcw8lble 8tandarda of reliability, 

A l l  thio had t o  be . c c a q l i d m d  on tipe and w M t  ull due attention 

to the total cost of the effort, The scientific rccaplisiwmts of 

the space program are real rob readily apparent. The managerial ac- 

cappli.fntats of tbt program, thao& generally cmly dimly perceived, 

are just u real a d  polrsibly 8- -re rmerkable. 

Pinally, the apace prwm Ls, to rll intents and purpwesr 

capletely ap.sr. 

m e t ,  but this is ccrtdnlp afni.Pl, d certain iduetrlal lnfor- 

mtion is guurded to  protect carporations which xmt caepete against 

each other, but generally this doe8 not Involve organizatioanl rcla- 

tiamhips. The open character of the space program ccm be owereplpha- 

e-. bs vtth any gmmmexttal org.nization, lWA m e t  be concerned 

O f  ccmrae, castah technical inforratim may be 



abaut the m e  ft presents t o  the public, and it seeks in very 

subtle ways t o  protect that image. This can wark in two ways. 

Pfrst, USA is responsible to the general public a d  t o  the aca- 

dennic public. Aware of the organfzatim@s colpmitment to  opewess, 

W 3 A  employees generally seem t o  take pride i n  coopuratirrg w i t h  

pubtic requeots for Snformation as far 88 i 8  possible and consb- 

tent d t h  tbe intense puce of their QYID work. 

ganeralxy uppear accastaped t o  academic htexest in their activi- 

ties pod are very cooperative in descrfbiag their vor&ing and or- 

gmizatfoaal rdatiaaship8. 

la addition, they 

On the other band, there Ls e relaactaace to  air dirty linen 

Ln pabltc, a relactauce to crriticize colleams, whether vtthin the 

agency or autside it, a tendemq t o  eepphuizrs the porrittve, success- 

pul aspack rmd t o  de-aphmlze the negative, unsuccessful areas. 

A l l  of this i s  a natural, hmaa tendency In amy organhatfan, aad 

especially i.n an organhatiom dtb a high d w e e  of camdbrrent. 

iapd it appeua to be dif f icul t  t o  find a 1611rSI esployea \Jbo does 

not share a htgh d w e e  of d - t  to the space effort, to  IWA,  

ma to h i r  t~wm~mnr d t -  Qisrrrfisf+cfioa rppcrurs to  

ran in the direction of a denire to do wre, t o  build bigger .Dd 

better vehicles, to  expbre all of apace within our reach d t o  

extend that reach as far as possfble. 

The opermess of the space progrsa is especially unique and 

irmportant in relotian t o  the afgnificorrce of p r o j e t  ssnagePlent, far 

most ot&er projects ib the aerospace industry are ueder: lDaprttaent 
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of D S f m  -e and security regulations. ¶%us, they are 

not nerrrly as open eo public scrutiny and acaderaic research as i a  

the case with Bus8. 

The Ratioml Aerouauties etd Space AQIfnistratiaD va8 

crmted prrtialty out of the older NaPioarrl Adofsacp C d t t a e  on 

Aerarsutiu, organhstiar, ersd ! U A  bas gone through repeated re- 

organhat&cm a8 the eaph88iS in  the netfond space f i e l d  bas shifted, 

SUmver, the major alignments were relatively stable from sbwt 

1963 throu$h 1%9, the period of greatest activity i n  the Apollo 

Progrrs, which is ttze -est canpotmat of America's space effort, 

WASA ia headed by an Irtninietrator, w i t h  a Deputy Adminis- 

trator, ra Amociate Bepatty AdmWstratQt and s i r  Associate Atbinis- 

trators. Tu0 of tbe krsocllrta ~ s ~ t ~  head staff arms; o m  

of the OffOce of 0rg.Slfutiaa oad ihmt~ammt .ad the other oversees 

the Office of Policy .ard th. O f f h e  of Progrrn Plana .#1 k u l y s l s .  

irriag fair Assoclate Lh.iaigtratora are saawtLasrr referred 

t o  as Rogrmn Associate Lbiahfrrrtorra, but this refereace tends to 

be tprsreoa* and Po d witli Brw=r-IIpIc. 

Admhiutrutora bead the Office of bsmd Spaec Flight, uhich mmwges 

the lagmed space prosrgn, the Office of space Science abd Applicetioasr, 

uhfch me8 the wmnnned space program, the O f f f t e  af Tracking 

snd Data  Acquisition, vhich develops and operates tba w t l d - v f d e  

Cr8ckisg network8 for both the manned sad mmanned prwama, eud 

tbe O f f i c e  of Advanced &search ami Technology, which .Is the research 

! 
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(UID o f  dre orgauieatioa. A l l  of USA's major field centers and most 

of the adnor f i e l d  installations are admieistratlvely located under 

these Aaaociate Mminiatrators. 1 

Due to the natianal caudYment to land a man OLL the moo 

and return safely, tba high cost and complexity of that effort, and 

tbe 8 - q  support Of e-888, the A p l h  Program 28 the foc- of 

the space effort and the largest programVfthLn NASA. 

fn extatem for more than seven years, which ia a long t h e  for 

a reseurch a d  devebpmeut progrcirn. Tbe appropriations fat dpollo 

huve been the largest part of BusIL's total sppraptZatianss The 

Apollo ?rograds site, coaplexity, araturSty and diversftp ibcrlre it 

an excellent azlbject far test- the rnat t i r  approecb. 

It hae been 

The variam prwm arc located under the Associate Main- 

g8mtmS d80, d tbe m110 ROgrgPr, trhe 4 O l l O  hl%C&%a Pro- 

grm, and the Advmced MbaSaas Pragrare are located under the Office 

of Yarnrut Space Flight. Thew prw8ms are carrfed oat thraxgh the 

three Manned Space Fl ight  Pietd Centers 

Sprcr n-t C.ater, the yrrmd I p r c . c r r a f C  M r  .ad the John F. 

the George C, Marehall 

Imrdy spamrer4Ift cen€er, The wlnrarll spw3 l!li#t ccmeee 018pC) 

at bmtstrllle, Alabama i s  chasw witb developing the trnnch vehi- 

cles for: the m n e d  space program. The Xsnned Spucecraft Center Qrsc) 

at Houston,  T u e e  i s  respolrclible for the developnent of spacecraft, 

the train- of astronaut8 arid the control of aias&olu, in progress. 

'g, organizstSon charts in Appendix 8. 
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Q d i t y  Office b s  been W t u f  to a staff arm of the CaDter D i r e -  

tar. ami there is a01m iauibattm of a temdancy t o  d i n e  the Re- 

a# program offices at MSFC sod ZJW: manage caatracta for 
2 tbe dettercpent of the harduars required for the ApalLo Pragram. 

These offices are re8pcmeible for araaitoriag the  tractor's prog- 
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tlan of the two Centers. Another principal difference is that tbs 

Rogrm organizatfcm is dSvided into  project offices w i t h  proj- 

ect managers for each stage of the vehgcle and for the group support 

equ%pmeat, ohire the bpollo Spacecraft )togram Office (asPo) at MsC 

Ls pot nearly so neatly didded alaag brdware lines. If the metrix 

rpptosth to organfzatiaa theory is t o  be useful at all, it should be 

able to eve sane irrsi@xt into the reasons for these differences. 

Xn ddiUat, it should give 8aae indication of how these organiza- 

tgaas orill reut t o  certeia kinds of etress, especia~y that ori- 

ginat- ia a radical shfft in the nature of the task or P a c k  of re- 

m-. 

The colltctiorr of D8ta  



. 
I . I 

-58- 

as well as stdents  of political science apd publtc admh5stratian. 

The i n t d e w  schedule waa prepared in cooperaticma w i t h  the parts- 

cipaats in tbe project amd tkeir cmaneats and aaggestims added to 

the quality of the fnstrrreat. Th schedule ws pre-terted tm an 

extglrwr rraployed by a c v p  

anal- to the NAW project, Thio test demowtrated tbt the 

8chsdrrle m rather I-, bert rathar thn U b i e u i l y  elblnete 

qtmstiam, tbe schedule m .IwullrA u the %at&- progressed. 

'chis procedure lpsde it passible to elimlaat. those questlaas that 

elicited little r e spmw frQ pgmumna1. 

011 a project in sum vaya 

The pemmmel t o  be i n - d  uere selected QLL the basis 

of the focus 011 hardware research and dmelqnnent project mamagern. 

Since theac people wero quite b y  vitb their on-going work, it 

V.B not possible to iatarpI4pI uvery project W e r  am the list, 

but every effort w mado to costact as mwry 89 m o i b l e ,  A con- 

tact was e8tablished at & Center thraugh - Itudqarrters. 
The Center cantacts urraagod the interview appoirrtraat. from tbe 

lists submitted to &ea. Thore were no indiccrtiaar, of .a7 screa- 

ing effort on the p t  of MSA, but the contacts uere port helpful 

i n  suggesting a d e r  of u d d i t i d  personnet1 to interview and in 

arrax@q a few background briefings on the organfmtiar. 

In additim, a number of MSA Headquarters i n  Uaahiagton, 

DOC, personnel were interviewed to obtain the Xeudquarters per- 

spectlvm d t o  collecf infoxmatian about the relationships be- 

tween the Apollo Program end the total IUS4 organization. The 
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Headquartera interviews wexe arranged through the Headquarters NASA 

ccwtact generally, thou@ a few were arranged dlirectlp. Pinally 

three members of the! H o w  of Representatives C a m i t t e e  on Science 

and Astoaautics were interviewed aa well as the former Administra- 

tar of MSA, Itt. 3amas E. Webb. These Interviews were cmducted 

to obcain h i g h - l e d  perceptioas of the apace program, Apollo, and 

the role of project mauqpwmt i n  that effort. The full list of 

personnel interviewed, by posftlaa, La included in Appendix C. 

The Headquarters srrd other fnterv&ews entailed consider- 

able r h f a n  of the bask interview schedule. Again t h i s  was 

dome in cooperati05 w i t h  &e member8 of the intetdisciplansty re- 

seurch project. The chief revisioas tended to  request deacrip- 

tious of the reapmubts' porritiaa a d  respowibilit ies aad the* 

PerceptSam of tbe project positicm aad problems, The 

questitxis put t o  the bagmmmm and to  W r .  Webb -re, of courae, 

ConsiderubZy dffferent. All the basic interview rrchtdules are in- 

C l m w  in Appendh c &o. 

AI1 of  the rrrn of the frct that the re- 

-Ch N bdm C- - m 8pOOWdlb, abdl08t  YBIO 

qutte intetasted in  the purpou, of the study and i t 8  poosible re- 

sults, They vere g%- a very v-, general desctiptian of the 

po~pose of the study amd were asked t o  glve theft p d s s i a o  for 

-ording of the Satemdew, w i t h  the amurauce that the fnfor- 

~ & 8  for the uae of the intordisciplfxuuy research project 



m m r  anly. Aranat all the respondents agreed t o  r e e d * ,  though 
1 a f w  betrayed same anxiety about It, 

actloa, -11, I. really shouldn't say t h i ~  on tha record, eo to 

Much mare ccrrrran vas t b  re- 

speak, but.....". 

The intedcnrr rrrra tranacribed, and two copies of each 

reepoadeat'r interview wra  mailed t o  hfr ,  the o8cood copy to bo 

iattvned if any corrsetiaru wre  IUCCIIIX.J, Abaut msl.tMrd of 

the respadcrrts returned a eartucted c m  of the interview trmas- 

c d p t .  Theso vcrried i n  tbe mtmber and depth of the correctfame, 

but generally thep -e a matter of gtrrpu, puncturtloa, spelling, 

and c l a r l f m  teme and other element. of jargon. Very few of th 

c-wtiw tfts wt of W NQP-, g-ally by stri- 

a fcu words, and poet of these yare not om points tbat bear 

directly 01) the rubject of tbia study. vb+rr quotations fxm 

these iatervi4ua are cited, they incarparate any corrections m- 

lees othezvba indicuted. 

]la addittan to the principal data wed in thir rttdy, a 

admr af intendews c-ted by other ziae&ers of the btenlisci- 

pliprtg rawIudr terr 8m 8v8&18bb to 6hed d d i t i a r u r l  light OQ the 

subject, Moat of the intervhu schedulcu for these intbtPicrr were 

constructed in cooperotim with the members of the reserrcb project, 

.bd sme incorporate revised verrcliaar, of same of the qtmrtiolrs in 

the fnstarerrts dssigncd for tbt premmt etudy, Generally, they 

recordiog equipment. As much as possible, unrecorded intemtews 
were recanstructed frcm the participants* notes, 

I h  &ition, there were a see11 n d r  of fatlures of tim 
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Unfortunately, the irpdldle &tu vas not sufficient t o  

tes t  u l l  of the projwit ioos of the matrix approach to the explan- 

atsan of orenfiatiorrs. Thio ts  not surprisiag since mumy of the 

propositfans of a thearetical model usually are not teatable. The 

mefhai of &k collectiaa utilized did not yield data to t e a t  every 

propositdtm tbst: may be subject to eapfrical gcrrsttny, therefore, 

i t  is necessary to igdicate thars tbat are ryIIlrpnad i n  this uork. 

be tested here is that the NASA project ms;oageatent giaups are 
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SecMm Seven ammines same spedal CaaUsfde~r8t%anS of the 

applfcatian of the mat- approach to  project managemme. These 

ceata+ 011 the relationshlps b s m  the project group 

4 the -meet% *port oqauiut ioo.  

the conttastaw derived frcrm thfs work uad suggests 8reas for 

fprtber theoreticaL and anpixteal wrk. 

S e c t L o n  Zight presents 

I 
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